Direct effects of casein phosphopeptides on growth and differentiation of in vitro cultured osteoblastic cells (MC3T3-E1).
Casein phosphopeptides (CPPs) obtained by enzymatic hydrolysis in vitro of caseins, have been shown to enhance calcium solubility and to increase the calcification of embryonic rat bones in their diaphyseal area. Little is known about the direct effects of CPPs on cultured osteoblastic cells. Calcium in the microenvironment surrounding bone cells is not only important for the mineralization of the extracellular matrix, but it is believed to provide preosteblasts with a signal that modulates their proliferation and differentiation. The aim of the present study was to investigate the direct effects of four selected casein phosphopeptides on osteoblastic cell (MC3T3-E1 cells) viability and differentiation. The selected peptides have been obtained by chemical synthesis and differed in the number of phosphorylated sites and in the amino acid spacing out two phosphorylated sites, in order to further characterize the relationship between structure and function. The results obtained in this work demonstrated that CPPs may directly affect osteoblast-like cell growth, calcium uptake and ultimately calcium deposition in the extracellular matrix. The effects exerted by distinct CPPs on osteogenesis in vitro can be either stimulatory or inhibitory. Differential short amino acid sequences in their molecules, like the -SpEE- and the -SpTSpEE-motifs, are likely the molecular determinants for their biological activities on osteoblastic cells. Moreover, two genetic variants of CPPs showing one amino acid change in their sequence may profoundly differ in their biological activities. Finally, our data may also suggest important clues about the role of intrinsic phosphorylated peptides derived from endogenous phosphorylated proteins in bone metabolism, apart from extrinsic CPPs.